The experiments for evaluation of the effect of Immunobeta were performed with turkeys and organically reared layer hens. Turkeys received Immunobeta at a dose of 4 g/kg feed during the beginning of lay (cold period), thermoneutral period and hot summer period. In hens, two dietary levels of Immunobeta were tested: 2 g/kg and 4 g/kg. Blood serum and egg lysozyme levels, alternative pathway of complement activation (APCA) and beta-lysins concentrations were determined. It was found out that Immunobeta had a beneficial effect on serum lysozyme, APCA activity and beta-lysins in turkeys and hens. The lysozyme concentration in egg white was statistically significantly higher in eggs produced by birds treated with both doses of the immunomodulator.
Introduction
In modern society, the welfare aspects of birds' prophylaxis and treatment become especially important. During the last two decade, there are a number of potential non-therapeutic alternatives of antibiotic growth promoters (AGPs) in animal nutrition and production of safety (antibiotic-free) products, including probiotics, prebiotics, symbiotics, immunostimulants, direct feed microbials and etc. (Denev, 1996 (Denev, , 2006 (Denev, , 2006а, 2008 Denev et al., 2000 Denev et al., , 2006b Denev et al., , 2009 Staykov et al., 2007; Huyghebaert et al., 2011) . A lot of them demonstrated positive results, equivalent to the AGPs, but without the stigma of increasing antimicrobial-resistant bacteria. They stimulated probiotic intestinal flora, ecological balance, inhibition of pathogens, humoral immunity, gut health, animal welfare, growth performance, quality and safety of animal products (Denev, 2008; Zhang and Kim, 2014; Chen et al., 2017) .
There are no reports about the effects of the immunomodulator Immunobeta on the innate immunity of turkeys and layer hens at the time of beginning of lay as well as in birds under heat stress. The purpose of these experiments were to investigate the effects of the immunomodulator Immunobeta on serum lysozyme concentrations, alternative pathway of complement activation and beta-lysins in turkeys and organically reared layers in conditions of environmental thermal stress.
Material and Methods

Experimental design
The effects of Immunobeta were evaluated on turkeys and hens in a free-range system during 2015-2016. The birds were treated with Immunobeta as per recommendations of the manufacturer Chemifarma, Italy. The immunostimulatory preparation was produced by enzymatic autolysis of selected yeast strains (Saccharomyces cerevisiae) followed by natural extraction of components of yeast cells. The immunomodulator contains three important components: beta-glucans (30%), mannanoligosaccharides (25%) and nucleotides (5%). The experiments for evaluation of immunomodulator's effects in turkey breeders and organic hens were performed during different periods of the year: beginning of lay (cold period), thermoneutral period and hot summer period. 
Assay methods
Serum lysozyme concentrations were determined by method of Lie (1985) , alternative pathway of complement activation (APCA) by method of Sotirov (1986) and beta lysins by method of Buharin et al. (1977) .
Statistical analysis
Data were statistically processed by on-way analysis of variance (ANOVA) using statistical software GraphPad InStat 3.06 at a level of significance Р <0.05.
Results
The results about the effect of Immunobeta supplementation on serum lysozyme, APCA activity and beta-lysins in turkey breeders are presented in Table 1 . Under the influence of Immunobeta lysozyme activity tended to increase during all three subperiods. This factor of innate immunity was increased statistically significantly during the thermoneutral period (P< 0,001). A similar tendency occurred in the time course of APCA after supplementation with the immunomodulator. Although not statistically significant, the differences between control and experimental birds marked a tendency for higher serum APCA in supplemented birds at the time of beginning of lay. The beta-lysins percentage also tended to be higher during the beginning of lay and during the thermoneutral period despite the insignificant differences.
As egg white lysozyme was concerned, there was no positive effect of Immunobeta on this parameter in experimental turkeys ( Table 2) .
The results summarizing the effects of Immunobeta on serum lysozyme, APCA and beta-lysins in organic layer hens are shown in Table 3 . Lysozyme concentrations decreased parallelly to increase in Immunobeta dose and during the hot period, the reduction is statistically significant (P<0.05). This dose-dependent change confirmed the effects of Immunobeta on the innate humoral immunity of hens.
A relevant proof for the improved resistance of free-range hens was the change in APCA activity in blood. There was a statistically significant increase in APCA activity during the three subperiods after supplementation with 4.0 g/kg immunomodulator (P<0.05). A similar trend for higher APCA activity was also observed in hens treated with 2.0 g/kg Immunobeta as a dietary supplement although the differences vs controls were not significant. Table 4 presents the results for egg white lysozyme concentrations in organic layer hens under the influence of Immunobeta. They were statistically significantly higher in eggs produced by hens treated with 4.0 g/kg Immunobeta (P<0,05). A similar change was noted in eggs produced by hens treated at 2.0 g/kg immunomodulator -the differences vs controls was statistically significant during the hot summer period (P<0,05).
Discussion
The results about the effect of Immunobeta on parameters of natural humoral immunity in studied birds affirmed categorically the positive effect of the immunomodulator 
Conclusions
Immunobeta, offered at a dose of 4.0 g/kg feed had a beneficial effect on natural humoral immunity factors -it increased significantly lysozyme levels in turkeys, enhanced APCA activity and beta-lysins in hens. Applied at a dose of 4.0 g/kg, the tested immunomodulator increased significantly egg white lysozyme concentrations in hens, presuming a higher shelf life of eggs and possibly, better protection of chick embryos. 
